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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device which 
is reduced in power consumption by plural line inverse driving and is capable 
of preventing lateral stripes without making a circuit configuration complex. 
SOLUTION: When write voltage polarities of a liquid crystal cell are inverted 
every plural lines, in n-pieces of lines to be inverted in polarities, the drain 
line has to be charged and the rising of the drain line waveform becomes 
blunt (t3-t4). On the other hand, since the drain line is charged by writing of 
the (n) line in the (n+1) line, the waveform blunting does not occur (t8-t9). 
For this reason, both lines differ in write state of the liquid crystal cell, and 
the difference causes lateral stripes. Therefore, an output enable signal/VOE 
is defined as "H ' at the rising (tl ) of a clock signal VCK, and writing the liquid 
crystal cell is made to start by keeping the gate line to t' which should 
intrinsically be rl ' and making the line to Vl ' (t4) after an elapse of a 
prescribed time A. In such a manner, writing is not performed during the time 
of waveform blunting but the state of writing is uniformalized in all lines to 
eliminate the lateral stripes. 
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[0 0 6 5] ZCDtctb, K7^^7|l^-h/^ 
0 IT, [^£J t 6 Xf~ F7^^2n IC^^^S 

[0 0 6 6] ^Lxz.ti^&nminMMm^tertz>n 

^Wit LxmmA<Dixt>v{cmr$A2*m\<^x&v ^ n 
+ 1 94^^— vmr^tL^^^n^m^\^\^fz. 

^Jt9t*(j:^<«|t92 Htfc5 0 ft*3, 

in a 2 offltiss 1 nmmmiz&tf sbswj a t l 

T . MiM O * ^ BE t * S ft /Hi £ g « L ft 6 
^^*i6r^< 0 -t L"C. B#giJ t 7t7 sx^^u^ft* 
STB75^^>±^6<lr n + 1 94 ^(Dtyk^— 9 (D%L 9 
»*»fM**JhU #jlPJt8t'7yf^fSfSTB 

^•®EE£ K^V7>fy3l:Mt5e 

[0 0 6 7] fcl^ B#£J t 6 a»fcB*BJ A 2 riSgi© L*1«F 
£M t 9 2 -C^W ^^^=i> ho-7 8fflW*-^ 
ft ^/VOESrj&^Tif 5 fc* y-hK5>f^7f4y- 
h 94 > 2 n + 1 — Ky</u^(S#S:ai*0 LTifofUr 
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t 1 IT'^d 7^ffltVCKWfe±i5otn + 1 y— 
h7^^»^it>7^5^t^- V94>2 n + 1 K 

»rs»#a**:«jK-rSo ^«t5^ n + 194 

>-^0V>Ttt»#ji^»ira3fiSNflB] (T-A2) irftSo 
JSf^J t 1 l^e,ttn + 2?>r>£Jl»fc»i-5## 
Mx.ifn+27-fV^t;n + 37^ V<£> 

it? fo^) 0 

[0 0 6 8] (2) 3 ^ Kty hRteffift 

5 0 **5. E16r^iU5^^Lfc^J{c^-r^> A><D\z. 
IMBxaS'&fc. El 6 <DB$£iJ t 1 - t 1 1 1:1*5 ft Stbfm 

E! 5 ic^ l fc c ti h mm&<DW>ft t ± < m c -ea> s 0 

[0 0 6 9] -^tLX. tifM t 1 1 — t 1 8"CI4n + 2 7 

*^n+ 1 9 >f n + 2 94 ^xabz>&&m^ 

xm 5 f-^Lfc^j t 6 — t 1 3 (nmtttmzx&Zo 

jfeS«ft"C(i, >94is 3 d5eE^IEffii*co##ii^ 

MSr^ra (T-A2) t-rntfftv\ ^^c^fi4^^ 

So 

[0 0 7 0] JW_L<DJ: 5 KW^7 
J(7 4><OiL^±^^\Z.^hm^X-n94>{C^^^>m^J^ 

ifft»^tl^n + 1 94>EXfe<Dl£&1&\Z.o\,*Xte 
f #^iP 0 1^l:l< ltv^ 0 ^<7)fc^0iJ^tf2 
7^f>Ky hSte!2ibT*Ji % n + 1 ^-T 
*5V>T, h7^f y 2 n + 1 CMf^y- h^/M 

E{Cj:oTH*raA2y t c^iie>-frXV^-5 0 ^ 9^6 ' 

t^pjggtft*?. *3£j»PrSI^3W«M^J:5«f35dS3B^L 
^ ft<ft5 0 

[0071] *fc*jllfi««-e«:, n?>fyoi#i4* 
«WSr«e*(Otti*^3g«4:rai:< lTK^PfflM^tBSi- 

i«i«ii:ni:<« m*-cott***jsa (ni9^ 

5^ mT*#S^t^*J^3is*>-5o 
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[0 0 7 2] C£3£SftBffi] *HJ(6JBffi^ i 

[0 0 7 3] (1) 2 7>f VKy hRl&m 
*>\ H7l:^tH3 <» l HlftgflB) XB:B5 (*2 

tzt-i * ^y<DW.W\<07l<> — J±\Zio\,^X^ n =7 4 
X^^tzii&t-rZo 2 7>fyK«7hSei»T 

ho-7 8i«i*>f^/ufif/vo 

[0 0 7 4] ^J9t 1-t 5fcS3lt6»ffttSB2 

So ^"ftfc>*>, ?y^3yhn-78li^Ut 

<b B#Pb1 T ^^ig Ltt^ny^ V C K £a£ 

££-£ftV\, mm\z^ *4 *>?^>> Fd-7 81^] 

^°/!/^ff ^- STB ^ 0 -<DtLtib1% 

^Jt 7m V-xK7^A9^A^^tl^r-^^g 
aSBBBt-§J9#fcoTn + 1 7>0^ftf-^OK9 

[0 0 7 5] ftt^, B#£iJ t ld>F,B»m (T + A3) tfSg 
xSLTWFSfJ t 6 3 Id ft 5 ^^;>^yhn-78 

«:» 1 2 mmmm^ tij;n«fmA3 « 

NPPflA3W«fiO^A3 ^ (Ma»Pfl<OB#RB*I) 
oJSIrtt^i:4o-cv^o BSraA3<zMEtt:_h 
aL^^jSE^ffifd^ftS^BJA^MA 2 irHC< , 

««<ofti^iiFffit ft§ j; 9 fde^-caiBLft^pj^oflt 

[0 0 7 6] -tLTB^Jfflt 63 T^ny^fffvCK^ 

^(omt^^mmmm (t + a3) tKz> 0 -ett, 
w l" ■eiact^e,, h K7-f/< 7 fii^^j t 6 

3 X?— b =7^ > 2 n + 1 —coy— h'^/l^ff #<Z>{&jf!& 
Sr§B*&*-frSo B**S t 7^e>^A3^SigLT 

B#£U t 7 3 (Cftofc^F^T^-Y S 8 fi 
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[0 0 7 7] :nt:i:ot, y— ^ K7^/<9tt7yf 
T*(Cv-7 h l^^^^ ffi0i&A,"C:fc^fc:n + 1 7 -Oct) 

<tlc£oT, y^K7>fA9{j:n+27^ 

J0 *m^-ST B(DiLlb±fc Klfc*?— hs</l"X{S&S P CO 
— * K7>f »*9rt"C«:. ^7hu^^(Drtt^7 7f 

W*)&t*Zb&X%Z> 0 

[0 0 7 8] #Cf£\ t 3^C>«fBB (T+A3) 

iiLT^Jt8 3 Kft5£, ^ ^ >y*^l/ 8 

tt* 1 ni&^s^ig 2 -mmmn<D ^«tn^A3 « 

£9. y — ^ K^-f ^<9iin+ 1 XDVgk&y*— ? \Z 
20 »JSLfc##ii^«ffifcKW>7^^3^WI&-rSJ; 

5tciftS 0 r<D£#, y-h7^y2n+ii:iiHW 
SOt 63 h/<;i>xm^*miJU£tiX\,^tc&b. 

t 83 frhff — h7>f>2n+l {£*tj£-f- SfKal 
iryU5^(D##^^^^^^tb5o 

[0 0 7 9] tit, -^«©»mi»i|«fi^JB^ 
^2^Jfc?gffii:|^«-efc5o i~ftfc*>, «p*Jt 1 i-e^ 
o ^^ft^VCK^S:^^^^^^- F7^^2n + l 
C»t5y- b^^^ff-^^tt^f^lhLT, S^^- 
h7^^Wt5f#^WS|lTt5 0 
30 itt^n+l7^y(Oi#^W« (T-A 
3) £ft£ 0 ^<7)*£. NF^lJ t 1 2t7 2X^^/U^«*S 
TB^^^j-^^^^ n + 2 7^>W«tf-^(7)8ir) 

5:^T^S<t, n + 2 >>(omiMi^—?\cttfcl,tiM 

[0 0 8 0] (2) 3 7^yKyhS6li 

^ i-steigi&fco^T^wsif^^tft^-rso ft*5, m 
^t, mm 1 1 - 1 1 3K:i3tt5Sifm, j^Ti-^-<s 

[0 0 8 1 ] i-ftfc*,, ^(7)^{-(j-^J tllt^c 

> ho — ^8litt}^^^~ yMff/VOE^ "H" 

Wl&n+ l74>tmCtifm (T-A3) \z-tz>tz#>x 
^)S 0 CttfcJ:oT. y-hF7>(/<7liy-F7>f> 
2 n + 1 ^<D^f h^U^A#^>0d»«rf^ jii^itTn + 
SO 1 7^>-(c:»-rs##ii^S:»T$-frS(5^ y»h7 
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[0 0 8 2] ttt, B$£iJ t 1 1 frbtiffflA 3j$SgiSL 

t^lt 143 i;:4ofc^t% ^^f;y^^yfp- 

9 Sttttl^-f ^ — ^m^/VOESrSt*>T*f So -ft 
|:J;ot, y-hK7^^7(iy-h7>fV2n + 2[: 

tdJ*, KfcBMIt 1 3fn + 27>f^M7^l: 
»J6 Lfc lE«tt<Z>»* »*«EE# K W ^9 >f > 3 KflJ 

i: n + 3 7 4 ^(OmUiy'— # <DWlV Z> 0 
[0 0 8 3] tit, ZtlSk&V>tbfttt:n+l74>k 

VCK^i^i^^^it-y- h7^>2 n + 2iC^t-T 

+ 3 (H*«l») t#Lt^- h/^^«*#«»Sft 
5J:5l-*5 0 -co^. NPJffl t 1 7(^^T7y^/^ 

*<7>&9 5£^/^lt U B#£ijt 1 8Cio^T7^^ 

3i:i^^n5c roi5i:, 37-f^±(7)7^yK 

y h5fiBi©»^> n+2 7^V«W7^ym 
n+ 1 7 4 y^ft^l?r^-W5ti6(^- h 

[0 0 8 4] ^in^ot, mimmmm j $>m2 
mmmmx\^n74>t n + 1 ^>r >«fet&7>f 

BJ-eii, ^ P 7^MVCKM7 «7f/^XgtST 
K KV7^fy»iib±^ 9 ffllB^SlXS n7^ 

77«> hftn+ 1 74 >^&<D7 4 >xnm$&&.%im 

[0 0 8 5] *jtlfi»«-Ctt. ^D^^fifVC 

KSt/7 s> f/^IIfST B ©«M84r#*i- 5 i:^ 

tl^9 0 (11. 9 M s) 

infirm »Mio/i s ) t*i*¥isra^R« 

9*— *&K9i&*:tetf/«£fcfc< 45, *ftKtt\ Kyh 50 



2001-215469 

20 

% 2 mmmmtm cm®mmftic±x<Dmm? i -* 

[0 0 8 6] ^fe^HJfimii^.tSi:, 2 

t>4 *-7Mt J ?=r/voK<n?4 z^y&Mm-rz&E 
»^1tib. ?4 ^ v^^v hp- 7 8<DU'Mfcffimz. 
&5i:^5#Jj&fcfcS. — 3 7^^a±^7^yK 

OE©4ei^M ^ v hp-7 8 iclSflS 

[0087] imm) 

(1) ±3*bfc#IM6?B«-Ctt, «ft7>f>KyhRfi 

So 

(2) *fc, ±S6LfcttW-ettTFTS:ffll^«J«S:«r 
LTR91£fro"Cl^rt^ T F TCOf^t? 9 iZM I M 

(Metal Insulator Metal) #4 K£rffl V ^ctftSSr 

(3) £iblc, ±SfiLfc#*lfc««-Ctt, y-h7^fy 
^lE^ST/c(t^t5«M (H10S:#I) 

fc«*i-«i»IBtt^rLti»IBTl?«< fct>A<, #Jx. 
tf*B]TJ:OfcBf**IBo*rJt«v^ni] (T-a) 
«ft»tt«*« J: W«F*a*«£E*«*r 

[0 0 8 8] 

mmmtih^nx^bwi^mmmx^m^-^m^mm 
n^mmtmcmmtz^mmm^m^i^x^^o en 
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[0 0 8 9] »*«2fE*0»M^<ttttf, S# 

^p°pfi^f^_hi-5o sit* i^sjm^tK##iA^m^^ 
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[0 2] 27^K^ hSte«»S:fTofc»^|^ 
[0 3 ] 1 Hffiff^tc £ *%£»;i*£K 

[04] SXGASfe, 7U-AM*6 0MHz 

t-27>fv h&mmm&nmvtzm&izi^x&ffi 

[is] #3§^<7>fg 2 HJKJgflgK J: S«a*^B 

<7)i&f^^2 ^-r v k y b%.femm<Dm&iz^\,^x7jki,tz 

?«( ^ >?*f-k— hX$>Z> 9 

[0 6 ] ^HJS^liK «fc 5f*iBi^$SS<&ftf£S: 3 

[m 7 ] *&w<Dm 3 mmmmK ± zm&m^mm 

*0 [0 8] f^^^i^J:^^ B B a ^^g^i5^^3 

[0io] ti^^s^tci^^^iga^K,^^ 

1 — 2n, 2n+l-^-h7>f^ 3 ••• 

KK^7^y, 4*"TFT, 5-?Kif|-tr/K 

7-^-FK7^^ 8— * K d 
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